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Background: Laparoscopic Roux-en-Y gastric bypass is the gold standard bariatric procedure. Typically,
the procedure necessitates ﬁve to seven small skin incisions for trocar placement. The senior author (AA
Saber) has developed a three-trocar approach for laparoscopic Roux-en-Y gastric bypass.
Methods: Sixteen patients underwent triple-incision laparoscopic Roux-en-Y gastric bypass between May
2009 and August 2009. The same surgeon performed all surgical interventions. The umbilicus was the
main point of entry for all patients and the same operative technique and perioperative protocol were
used in all patients.
Results: A total of sixteen triple-incision laparoscopic Roux-en-Y gastric bypasses were performed. The
procedures were successfully performed in all patients. Mean operating time was 145.4 min. None of the
patients required conversion to an open procedure. There were no mortalities or post-operative technical
complications noted during the immediate post-operative period.
Conclusion: Three trocar laparoscopic Roux-en-Y gastric bypass is safe, technically feasible and repro-
ducible. This technique may be considered a ‘‘precursor’’ to single-incision laparoscopic Roux-en-Y
gastric bypass.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic Roux-en-Y gastric bypass is the gold standard
bariatric procedure. Several studies have shown the advantages of
laparoscopic Roux-en-Y gastric bypass over the open approach.1,2
Traditional laparoscopic surgery has been shown to lead to
reduced post-operative pain, reduced hospital stay and a quicker
return to normal physical activities and work. The increasingly
popular trends that facilitate abdominal trocar reduction in bari-
atric surgery have complemented and expanded the beneﬁts of
traditional laparoscopic surgery that stem from less abdominal
trauma. Our experience with the laparoscopic Roux-en-Y gastric
bypass has progressed from a conventional multiport approach to
a single port approach.3
Typically, the laparoscopic procedure necessitates ﬁve to
seven small skin incisions to place ﬁve to seven laparoscopic
trocars.1,2,4 As a bridge to single-incision laparoscopic surgery
(SILS), the senior author (Saber) has developed a three trocar
approach to perform laparoscopic Roux-en-Y gastric bypass usingx: þ1 (269) 337 6441.
).
ciates Ltd. Published by Elsevier Ltthe umbilicus as the main portal of entry. With laparoscopic
Roux-en-Y gastric bypass being the most technically demanding
of all common bariatric procedures, this 3-trocar approach is
a reasonable step to implement en-route to a single-incision
laparoscopic approach.
The rationale of this communication is to evaluate the safety and
feasibility of our initial experiencewith this novel approach that we
have developed. To the best of our knowledge, this is the ﬁrst report
of triple-trocar laparoscopic Roux-en-Y gastric bypass.
2. Materials and methods
Sixteen consecutive patients underwent triple-trocar laparo-
scopic Roux-en-Y gastric bypass between May 2009 and August
2009. All surgical interventions were performed by the same
surgeon (Saber). The same operative technique and perioperative
protocol was used in all patients as described herein. The procedure
was offered to all patients that were eligible for the standard
laparoscopic Roux-en-Y gastric bypass without any speciﬁc exclu-
sion criteria. Risks and beneﬁts of the procedure as well as the
alternatives were discussed in detail.
A Gastrograﬁn swallow was obtained on post-operative day 1 to
check for leaks, obstruction or gastro gastric ﬁstula.d. All rights reserved.
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The patient is placed in the supine position. The surgeon stands
on the right side of the patient and the assistant on the left side.
Using an open Hasson technique, a 2.5-cm intraumbilical incision is
made and deepened to the linea alba where a 1-cm fascial incision
is made. The peritoneum is incised and the 12-mm blunt trocar is
deployed. Carbon dioxide insufﬂation with a pneumoperitoneum
pressure of 15 mm/Hg is achieved. A 5-mm ﬂexible tip video
laparoscope (Olympus Surgical, Orangeburg, NY) is inserted. Under
direct visualization, a 5-mmDEXIDE threaded laparoscopic trocar
(Covidien, Norwalk, CT, USA) is placed through the same umbilical
skin incision but different fascial defect. A 12-mm trocar is placed in
the right upper quadrant. The patient is placed in the reverse
Trendelenburg position and rotated toward the right for optimal
exposure of the esophagogastric junction. A Nathanson liver
retractor (Mediﬂex, Islandia, NY, USA) is inserted through a 5-mm
subxiphoid skin puncture with no port placement (Fig. 1).
The various operative steps employed in this triple-incision
procedure are similar to standard laparoscopic Roux-en-Y gastric
bypass.2–4 Using a 5-mm LigaSure (Covidien), the phrenoesopha-
geal ligament is taken down, exposing the left crus of the dia-
phragm. A 20-ml, vertically-oriented gastric pouch, based on the
lesser curvature of the stomach, is created using a long laparoscopic
reticulating 60-mmXL endo GIA stapler with blue cartridge 3.5 mm
(Covidien) and Duet TRS preloaded synthetic absorbable polymer
buttressing material (Covidien). The stapler is inserted through the
12-mm right upper quadrant trocar for the horizontal ﬁre to create
the gastric pouch. A 34-French orogastric tube is inserted trans-
orally and placed against the lesser curvature. This will calibrate the
size of the gastric pouch, prevent constriction at the gastroesoph-
ageal junction and stent the gastrojejunostomy during suture
closure of the gastrojejunal defect. Through the 12-mm umbilical
trocar, a long laparoscopic reticulating 60-mm XL endo GIA stapler
with blue cartridge 3.5-mm and Duet buttressing material rein-
forcements is ﬁred consecutively in a cephalad direction along the
length of the 34-French orogastric tube until the angle of His is
reached. Retrogastric adhesions are taken down with the LigaSure
to allow complete mobilization of the stomach, eliminate any
redundant posterior wall of the pouch and exclude the fundus from
the gastric pouch.
Using 5-mm articulating/reticulating instrumentation (Roticula-
tor Endo Dissect, Endo Grasp, and Endo Mini Shears, Covidien, Nor-
walk, CT, USA) is essential in creating suitable operative angles that
facilitate surgicalmanipulations through a limited number of trocars.Fig. 1. Intraoperative picture of trocar placements.The greater omentum is divided vertically in the midline into
halves, starting from the inferior edge of the greater omentum to
the transverse colon. The jejunum is divided 50 cm distal to the
ligament of Treitz using a laparoscopic reticulating 60 mm XL endo
GIA stapler with white cartridge 2.5 mm endo GIA stapler (Covi-
dien). The Roux limb is then brought up between the two halves of
the omentum in an antecolic, ante gastric fashion to verify its reach
to the gastric pouch without tension. Gastrojejunostomy is created
using a laparoscopic reticulating 30-mm XL endo GIA stapler with
blue cartridge 3.5 mm endo GIA stapler (Covidien). The gastro-
jejunal defect is closed using 2-layer intracorporeal absorbable
sutures. The integrity of the gastrojejunostomy is tested by insuf-
ﬂating air under saline and infusing 30 cc of methylene blue. The
gastrojejunal anastomosis is reinforced with an omental wrap as
we previously described.5
The jejunojejunostomy is created 100–150 cm distal to the gas-
trojejunostomy, depending on the patient’s body mass index. This is
performed using a laparoscopic reticulating 60-mm XL endo GIA
stapler with white cartridge 2.5 mm endo GIA stapler (Covidien). The
intermesenteric defect and Petersen’s defect -which is the space
betweenthemesentryof theRoux limbandthetransversemesocolon-
are closed using continuous non-absorbable intracorporeal sutures.
A 19-French Blake drain is placed along the gastrojejunostomy
and exteriorized through the right upper quadrant incision. The
fascial defect of the 12-mm umbilical trocar site is closed with
a ﬁgure of eight 2/0 non-absorbable suture to prevent port site
hernia. Skin is closed in subcuticular fashion.
Some modiﬁcations of the conventional laparoscopic approach
are required. Long instruments and equipment (dissectors, staplers,
scope and clip appliers) are required due to the fact that in the
morbidly obese patient the umbilicus is usually located far from the
gastroesophageal junction. Frequent realignment of the instru-
ments and scope relative to each other is also crucial to provide
optimal visualization and to minimize clinching of the instruments
and the laparoscope.
All patients have a routineGastrograﬁn swallowonpost-operative
day 1; they are commenced on oral foods if the results are normal. On
average, most patients are discharged home by post-operative day 2
and the drain is removed prior to the patient’s discharge.
4. Results
A total of 16 patients underwent triple-trocar laparoscopic
Roux-en-Y gastric bypass. All procedures were performed by the
same surgeon (Saber). The patients included 12 females and 4
males. The mean patient age was 47 years (range 39–54 years),
mean weight was 269 lbs (range 249–284 lbs) and the mean
preoperative body mass index was 42.4 (range 39–44.6). Seven
patients had previous abdominal surgeries. These included 6
cholecystectomies (one open and 5 laparoscopic), 2 hysterectomies,
2 cesarean sections and one ventral hernia suture repair. Comor-
bidities included arthritis (12 patients), gastroesophageal reﬂux
disease (8 patients), back pain (6 patients), sleep apnea (5 patients),
diabetes (8 patients), hypertension (5 patients) and stress inconti-
nence (4 patients).
Triple-incision Roux-en-Y gastric bypass was successfully per-
formed in all patients. Mean operating time was 145.4 min (range
118–210 min). The mean operative blood loss was 38 cc. No
conversion to an open or conventional laparoscopic procedure was
required. Mean hospital stay was 2.8 days (range 2–4 days)
following the procedure. There was no mortality. Apart from one
patient who developed umbilical port infection and another with
post-operative atrial ﬁbrillation, there was no post-operative
morbidity. All patients were satisﬁedwith the cosmetic results with
the main scar being hidden in the umbilicus (Fig. 2).
Fig. 2. The resulting scars 1 month postoperatively.
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Roux-en-Y gastric bypass is the most common bariatric proce-
dure performed in the United States, with about 140,000 cases
performed in 2005.6 This procedure provides a durable weight loss
of up to 80% of initial excess weight within the ﬁrst year, with
subsequent control of 95% of preoperative obesity related comor-
bidities.7–9 However, the conventional laparoscopic procedure
requires the use of 5–7 trocars distributed on both sides of the
abdomen as well as the midline.4
The numerous advantages of laparoscopic procedures compared
to their open counterparts have inspired an interest in even more
minimally invasive surgical approaches. This interest has facilitated
the birth of two lines of thought: natural oriﬁce transluminal
endoscopic surgery (NOTES)10–12 and single-access laparoscopic
surgery.13–27 While NOTES is in an experimental stage, the safety
and feasibility of single-access laparoscopy in urology13–17 as well
as in some general surgical procedures have been documented.18–20
The potential advantages of this approach are related to limiting the
port incisions to one; this is in addition to the advantages of
traditional minimally invasive surgery.
The senior author (Saber) has developed a port reduction
strategy for laparoscopic Roux-en-Y gastric bypass performed
through three incisions; this strategy is implemented without
compromising the safety or efﬁcacy of the procedure. With our
novel technique, we are able to combine all of the standard lapa-
roscopic entry points into two ports of entry, i.e., the umbilicus and
right upper quadrant. This decreases the number of incisions
required for laparoscopic Roux-en-Y gastric bypass from six or
seven incisions to three incisions. This substantial reduction in
abdominal wall trauma can be translated to less post-operative
pain, early ambulation, rapid recovery and better cosmesis. In
addition, limiting lateral port placement minimizes the risk of
epigastric vessel injury.28
This approach does have some technical challenges requiring
ambidexterity on the part of the surgeon. Some modiﬁcations from
the conventional laparoscopic technique are needed to overcome
these obstacles. The use of reticulating instruments and a ﬂexible
5-mm laparoscope is recommended to improve maneuverability.
Coordination between the surgeon and the camera person for
switching the 5-mm instrument between the laparoscopic ports is
essential to optimize the instrument’s range of motion for better
ergonomics and to avoid clashing of the instruments and the
laparoscope during the procedure. This approach has a uniquelearning curve, principally to overcome the technical challenges of
navigating instruments within a limited range of motion. Proﬁcient
multiport laparoscopic skills are critical to safely introduce this new
technique without added complications. It must be noted that
ﬂexible staplers and laparoscopes are being used for conventional
multiport laparoscopic Roux-en-Ygastric bypass procedures, which
do not offer the potential beneﬁts of reduced analgesia and hospital
stay associated with single-incision laparoscopic surgery which
would potentially counteract possible additional costs. However,
studies assessing the cost-effectiveness of this single-incision
laparoscopic approach have understandably not been carried out
yet, owing to the relatively young nature of the approach.6. Conclusion
Three trocar laparoscopic Roux-en-Y gastric bypass is safe,
technically feasible and reproducible. This technique may be
considered as a ‘‘precursor’’ to the single-incision laparoscopic
approach. However, additional work must be done before these
techniques achieve the level of standardization. Prospective
randomized studies with large numbers of patients and long-term
follow-up comparing this novel technique with the conventional







IRB Approval has been granted from the following institutions:
Michigan State University – Kalamazoo Center for Medical Studies;
ref# N/A; ‘‘Single Port Access Laparoscopic Surgical Procedures’’.
Bronson Hospital; ref# BMH-2009-0375; ‘‘Single Port Access
Laparoscopic Surgical Procedures’’. Borgess Methodist Hospital;
ref# 2009-7; 76; ‘‘Single Port Access Laparoscopic Surgical
Procedures’’.References
1. Rosenthal RJ, Szomstein S, Kennedy CI, Soto FC, Zundel N. Laparoscopic surgery
for morbid obesity: 1,001 consecutive bariatric operations performed at The
Bariatric Institute, Cleveland Clinic Florida. Obes Surg 2006 Feb;16(2):119–24.
2. Agaba EA, Shamseddeen H, Gentles CV, Sasthakonar V, Gellman L, Gadaleta D.
Laparoscopic vs open gastric bypass in the management of morbid obesity:
a 7-year retrospective study of 1364 patients from a single center. Obes Surg
2008 Nov;18(11):1359–63.
3. Saber AA, El-Ghazaly TH, Minnick DB. Single port access transumbilical lapa-
roscopic Roux-en-Y gastric bypass using the SILS port: ﬁrst reported case. Surg
Innovat; 2009.
4. Higa KD, Ho T, Boone KB. Laparoscopic Roux-en-Y gastric bypass: technique and
3-year follow-up. J Laparoendosc Adv Surg Tech A 2001 Dec;11(6):377–82.
5. Saber AA, Jackson O. Omental wrap: a simple technique for reinforcement of
the gastrojejunostomy during Roux-en-Y gastric bypass. Obes Surg 2007
Jan;17(1):15–8.
6. American society of Bariatric Surgery. Brief history and summary of Bariatric
surgery. Ch3. Available at, http://www.asbs.org/html/patients/bypass.html
[accessed 05.11.09].
7. Wittgrove AC, Clark GW. Laparoscopic gastric bypass, Roux-en-Y- 500 patients:
technique and results, with 3-60 month follow-up. Obes Surg 2000
Jun;10(3):233–9.
8. Howard L, Malone M, Michalek A, Carter J, Alger S, Van Woert J. Gastric bypass
and vertical banded gastroplasty- a prospective randomized comparison and 5-
year follow-up. Obes Surg 1995 Feb;5(1):55–60.
9. Fernandez Jr AZ, DeMaria EJ, Tichansky DS, Kellum JM, Wolfe LG, Meador J, et al.
Experience with over 3,000 open and laparoscopic bariatric procedures:
multivariate analysis of factors related to leak and resultant mortality. Surg
Endosc 2004 Feb;18(2):193–7.
10. Hagen ME, Wagner OJ, Swain P, Pugin F, Buchs N, Caddedu M, et al. Hybrid
natural oriﬁce transluminal endoscopic surgery (NOTES) for Roux-en-Y gastric
A.A. Saber et al. / International Journal of Surgery 8 (2010) 131–134134bypass: an experimental surgical study in human cadavers. Endoscopy 2008
Nov;40(11):918–24.
11. Alessiani M, Alvisi C, Cobianchi L, Zonta S, Bottazzi A, Perego M, et al. Trans-
vaginal laparoscopic cholecystectomy: endoscopically assisted. Surg Endosc
2008 Dec;22(12):2763–4.
12. Forgione A, Maggioni D, Sansonna F, Ferrari C, Di Lernia S, Citterio D, et al.
Transvaginal endoscopic cholecystectomy in human beings: preliminary
results. J Laparoendosc Adv Surg Tech A 2008 Jun;18(3):345–51.
13. Rane´ A, Rao P, Rao P. Single-port-access nephrectomy and other laparoscopic
urologic procedures using a novel laparoscopic port (R-port). Urology 2008
Aug;72(2):260–3. discussion 263–4.
14. Goel RK, Kaouk JH. Single port access renal cryoablation (SPARC): a new
approach. Eur Urol 2008 Jun;53(6):1204–9.
15. Kaouk JH, Palmer JS. Single-port laparoscopic surgery: initial experience in
children for varicocelectomy. BJU Int 2008 Jul;102(1):97–9.
16. Kaouk JH, Haber GP, Goel RK, Desai MM, Aron M, Rackley RR, et al. Single-port
laparoscopic surgery in urology: initial experience. Urology 2008 Jan;71(1):
3–6.
17. Ponsky LE, Cherullo EE, Sawyer M, Hartke D. Single access site laparoscopic
radical nephrectomy: initial clinical experience. J Endourol 2008
Apr;22(4):663–6.
18. Inoue H, Takeshita K, Endo M. Single-port laparoscopy assisted appendectomy
under local pneumoperitoneum condition. Surg Endosc 1994 Jun;8(6):714–6.19. Varshney S, Sewkani A, Vyas S, Sharma S, Kapoor S, Naik S, et al. Single-port
transumbilical laparoscopic-assisted appendectomy. Indian J Gastroenterol 2007
Jul–Aug;26(4):192.
20. Ates¸ O, Hakgu¨der G, Olguner M, Akgu¨r FM. Single-port laparoscopic appen-
dectomy conducted intracorporeally with the aid of a transabdominal sling
suture. J Pediatr Surg 2007 Jun;42(6):1071–4.
21. Rao MM, Rao RK. Two-port and single port laparoscopic appendicectomy. J
Indian Med Assoc 2004 Jul;102(7). 360, 362, 364.
22. Tacchino R, Greco F, Matera D. Single-incision laparoscopic cholecystectomy:
surgery without a visible scar. Surg Endosc 2009 Apr;23(4):896–9.
23. Saber AA, Elgamal MH, Itawi EA, Rao AJ. Single incision laparoscopic sleeve
gastrectomy (SILS): a novel technique. Obes Surg 2008 Oct;18(10):1338–42.
24. Saber AA, El-Ghazaly TH. Early experience with single-incision transumbilical
laparoscopic adjustable gastric banding. Obes Surg 2009 Oct;19(10):1442–6.
25. Saber AA, El-Ghazaly TH, Elian A. Single-Incision transumbilical laparoscopic
sleeve gastrectomy. J Laparoendoscopic Adv Surg Tech 2009 Sep 11.
26. Saber AA, El-Ghazaly TH. Early experience with single incision transumbilical
laparoscopic adjustable gastric banding using the SILS Port. Int J Surg; 2009 Jul 17.
27. Saber AA, El-Ghazaly TH. Single-incision transumbilical laparoscopic splenic
cyst unrooﬁng: ﬁrst reported case. Am Surg 2009.
28. Saber AA, Meslemani AM, Davis R, Pimentel R. Safety zones for anterior
abdominal wall entry during laparoscopy: a CT scan mapping of epigastric
vessels. Ann Surg 2004 Feb;239(2):182–5.
